Strain VN07A0015 T was isolated from soil collected on Cat Ba Island, Vietnam. The taxonomic position of strain VN07A0015 T was near Streptomyces aomiensis M24DS4 T (98.5 % 16S rRNA gene sequence similarity) and Streptomyces scabrisporus NBRC 100760 T (95.6 %), and it clustered within them; however, this cluster was distant from the type strains of other species of the genus Streptomyces. The aerial mycelia of strain VN07A0015 T were greyish and formed imperfect spiral spore chains (retinaculiaperti type) with smooth-surfaced spores. The morphological features of strain VN07A0015 T were different from those of the type strains of S. aomiensis and S. scabrisporus. The chemotaxonomic characteristics of strain VN07A0015 T were typical for all members of the genus Streptomyces, which possessed LL-type diaminopimelic acid, menaquinone MK-9(H 6 , H 8 ) and the major fatty acids iso-C 16 : 0 and iso-C 15 : 0 . DNA-DNA relatedness between strain VN07A0015 T and S. aomiensis NBRC 106164 T was less than 30 %. In addition, some physiological and biochemical traits differed from those of S. aomiensis. Therefore, we propose that strain VN07A0015 T be classified in the genus Streptomyces as a representative of Streptomyces catbensis sp. nov. (type strain VN07A0015 T 5VTCC-A-1889 T 5NBRC 107860 T ).
Strains of species of the genus Streptomyces produce a wide variety of antibiotics and enzymes (Goodfellow & Fiedler, 2010) . It is easy to screen for strains of this genus because of their good growth and ease of isolation from nature. Consequently, many novel species have been proposed, and at the time of writing, the genus Streptomyces contains about 600 species with validly published names (List of Prokaryotic Names with Standing in Nomenclature; http:// www.bacterio.net/). The genus Streptomyces also has distinctive morphological traits. Cultures produce colourful substrate mycelia, aerial mycelia and soluble pigments. Sporulating aerial hyphae typically have a fibrous sheath (Wildermuth & Hopwood, 1970; Hardisson & Manzanal, 1976) . Moreover, aerial mycelia have variously-shaped spore chains (including short-long types, straight, rectiflexibiles, hook, loop, rectinaculiaperti and spiral types) and spore surfaces (including smooth, warty, rugose, spiny and hairy) (Pridham et al., 1958) . Shirling & Gottlieb (1966) described the methods using the International Streptomyces Project (ISP) and introduced the above morphological characterizations. This project included ISP media nos 2-7, which are basic items for the observation of Streptomyces. Because morphology remains important in the taxonomical classification of species of the genus Streptomyces, in this study, we identify and propose strain VN07A0015 T as a novel species in the genus Streptomyces.
Strain VN07A0015 T was isolated from soil collected on Cat Ba Island in Vietnam. The soil sample was dried at room temperature for 3-5 days and used for the SDS-yeast extract dilution method (Hayakawa & Nonomura, 1989 ) on a humic acid-vitamin medium (Hayakawa & Nonomura, 1987) containing nalidixic acid (20 mg l 21 ) and kabicidine (7.5 mg l 21 ). Strain VN07A0015 T was isolated from the humic acid-vitamin medium after incubation at room temperature for approximately 10 days.
When strain VN07A0015 T was cultured on ISP no. 2 medium at 28 u C (Shirling & Gottlieb, 1966) , greyish aerial mycelia, imperfect spiral spore chains (retinaculiaperti type), and smooth-surfaced spores were observed with light microscopy and scanning electron microscopy ( Fig. 1 ). Cultural characteristics of strain VN07A0015 T were observed on ISP nos 2-7 media ( Table 1 ). The investigation of optimum temperature (5, 10, 15, 20, 25, 28 and 37 u C), pH (3, 4, 5, 6, 7, 8 and 9) and NaCl concentration (1-5 % in 1 % increments) were observed on a yeast extract-soluble starch medium (YS medium; 2 g yeast extract, 10 g soluble starch and 15 g agar per 1 l of distilled water; pH 7.3). Good growth of strain VN07A0015 T was observed on ISP no. 2 medium; moderate growth on ISP nos 3, 5, 6 and 7 media; and no growth on ISP no. 4 medium. Strain VN07A0015 T formed greyish aerial mycelia on ISP nos 2, 3, 5 and 7 media and did not produce a soluble pigment. Strain VN07A0015 T grew at temperatures of 15, 20, 25 and 28 u C and at pH 5-9. The optimal temperature was 28 u C and the optimal pH was pH 6-7. Strain VN07A0015 T grew on YS media with a NaCl concentration of 0-2 %.
Biomass of strain VN07A0015 T for chemotaxonomic analyses was obtained following culture in a yeast extractglucose medium (10 g yeast extract, 10 g glucose per 1 l of distilled water; pH 7.3) for 3-5 days at 28 u C. Biomass was harvested by centrifugation, rinsed with sterilized water and then lyophilized. The types of diaminopimelic acids and whole-cell sugars were analysed as described by Staneck & Roberts (1974) , isoprenoid quinones and phospholipids by Minnikin et al. (1984) , cellular fatty acids by Sasser (1990) and by using the MIDI Sherlock Microbial Identification system (Microbial ID), respectively. Strain VN07A0015 T possessed LL-diaminopimelic acid, and arabinose, glucose, rhamnose and ribose were the whole-cell sugars. The major isoprenoid quinones were MK-9(H 6 ) and MK-9(H 8 ), and the minor isoprenoid quinone was MK9-(H 4 ). Phosphatidylethanolamine (PE), diphosphatidylglycerol (DPG), phosphatidylinositol (PI), six unknown lipids and one ninhydrin-positive unknown lipid were detected ( Fig. 2 ), but not phosphatidylcholine or phosphatidylglycerol. The predominant cellular fatty acids were iso-C 16 : 0 (28.0 %) and iso-C 15 : 0 (22.2 %) based on the MIDI system version 4.02 ( Table 2 ). The major fatty acids composition of strain VN07A0015 T and S. aomiensis NBRC 106164 T were branched type and pattern 2a, however those of S. (Thompson et al., 1997) with corresponding sequences from some type strains of species of the genus Streptomyces available in the DDBJ/EMBL/ GenBank database. Subsequently, phylogenetic trees were reconstructed by the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Kluge & Farris, 1969 ) methods using the MEGA5 software package (Tamura et al., 2011) . The topology of the reconstructed tree was evaluated by bootstrap analysis with 1000 replicates (Felsenstein, 1985) . DNA-DNA hybridization and the G+C content of the DNA were examined by previously described methods (Sakiyama et al., 2009 ).
In the phylogenetic analysis based on the 16S rRNA gene sequences, strain VN07A0015 T was most similar to S. aomiensis M24DS4 T (98.5 % 16S rRNA gene sequence similarity) and S. scabrisporus NBRC 100760 T (95.6 %). Strain VN07A0015 T clustered with these strains in a phylogenetic tree (Fig. 3) , and the taxonomic position of this cluster was distant from that of the type strains of other species of the genus Streptomyces. DNA-DNA relatedness values between strain VN07A0015 T and S. aomiensis NBRC 106164 T were 29.5 % (probe VN07A0015 T ) and 8.4 % (probe S. aomiensis NBRC 106164 T ). These values are well below the 70 % cut-off point recommended for the delineation of genomic species (Wayne et al., 1987) . Therefore, strain VN07A0015 T was different from S. aomiensis. The G+C content of the DNA of strain VN07A0015 T was 73.2 mol%.
In biochemical and physiological tests, the utilization of different carbon sources and enzyme reactions by strain Nocardioides albus KCTC 9186 T (AF004988)
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Streptomyces rimosus subsp. paromomycinus DSM 41429 T (AJ621610)
Streptomyces chrestomyceticus DSM 40545 T (AJ621609) Fig. 3 . Phylogenetic tree of strain VN07A0015 T with type strains of related species of the genus Streptomyces based on 16S rRNA gene sequences. The tree was reconstructed using the neighbour-joining method (Saitou & Nei, 1987) . Numbers on the branches are the confidence limits estimated by bootstrap analysis with 1000 replicates; only values .500 are presented.
Closed circles indicate branches that were identical in both maximum-likelihood and maximum-parsimony method analyses; open circles indicate branches that were identical in maximum-likelihood method analysis only. Bar, 0.005 K nuc in nucleotide sequences.
VN07A0015 T , S. aomiensis NBRC 106164 T and S. scabrisporus NBRC 100760 T were examined using methods described previously (Sakiyama et al., 2009 ) and API ZYM (product no. 25207; bioMérieux) and API CORYNE (product no. 20907) kits. The API results of strain VN07A0015 T and S. aomiensis NBRC 106164 T were almost identical, but the results of S. scabrisporus NBRC 100760 T were fairly different (Table 3) . Strain VN07A0015 T showed some differences from S. aomiensis NBRC 106164 T in the utilization of meso-erythritol, D-raffinose and D-xylose.
Therefore, we propose that strain VN07A0015 T represents a novel species in the genus Streptomyces, which is named Streptomyces catbensis sp. nov. The type strain is VN07A0015 T (5VTCC-A-1889 T 5NBRC 107860 T ).
Description of Streptomyces catbensis sp. nov.
Streptomyces catbensis (cat.ben9sis. N.L. masc. adj. catbensis of or belonging to Cat Ba Island in Vietnam, from where the type strain was isolated).
Substrate and aerial mycelia are strong brown and grey, respectively, and develop on ISP no. 2 medium. Grows moderately on ISP nos 3, 5, 6 and 7 media but not on ISP no. 4 medium. Aerial mycelia are found on ISP nos 2, 3, 5 and 7 media. Spore chains are imperfect spiral (retinaculiaperti type), and the spore surface is smooth. Grows at 15-28 u C (optimum 28 u C) and at pH 5-9 (optimum pH 6-7). Does not hydrolyse starch, liquefy gelatin or coagulate milk. Urease activity is negative and nitrate reduction is positive. Decomposition occurs on tyrosine, but not on hypoxanthine (0.4 %), adenine or xanthine. As sole carbon sources, L-arabinose, cellobiose, D-fructose, D-glucose, lactose, maltose, D-mannitol, melibiose, L-rhamnose, ribose, D-salicin, D-sorbitol, sucrose and trehalose are utilized, but meso-erythritol, myo-inositol, D-raffinose and D-xylose are not. Menaquinones are MK-9(H 6 , H 8 ), and the major fatty acids are iso-C 16 : 0 and iso-C 15 : 0 (pattern 2a). The polar lipid profile contains PE, DPG, PI, six unknown lipids and one ninhydrinpositive unknown lipid (pattern PII).
The type strain, VN07A0015 T (5VTCC-A-1889 T 5NBRC 107860 T ), was isolated from soil collected on Cat Ba Island in Vietnam. The G+C content of the DNA of the type strain is 73.2 mol%. 
